Abstract: The sonographic and clinical findings of 13 patients with surgically proven ovarian torsion are reported. Sonography demonstrated an abnormal pelvic mass in all patients. The appearance was nonspecific, ranging from solid to cystic, but frequently reflected the commonly associated ovarian pathology present in 69% of patients. The mass was large (mean diameter: 8 cm) and frequently midline (8113). The clinical findings were variable and nonspecific, leading to a correct preoperative differential diagnosis in only 35% of patients. Preoperative sonography reduced the likelihood of unnecessary appendectomy in patients with ovarian torsion. Indexing Words: Ovarian torsion Adnexal torsion Fallopian tube Ultrasonography Ovarian torsion is an uncommon but important cause of lower abdominal pain in women and girls. Although rarely fatal, early recognition of this condition can lead to prompt operative intervention with gonadal salvage. There is a paucity of literature on sonography of ovarian torsion and it mostly consists of case Furthermore, the only two previous "series" on this subject gave conflicting result^.^,^ Thus, we reviewed our experience to determine the sonographic and clinical findings of surgically documented ovarian torsion.
Ovarian torsion is an uncommon but important cause of lower abdominal pain in women and girls. Although rarely fatal, early recognition of this condition can lead to prompt operative intervention with gonadal salvage. There is a paucity of literature on sonography of ovarian torsion and it mostly consists of case Furthermore, the only two previous "series" on this subject gave conflicting result^.^,^ Thus, we reviewed our experience to determine the sonographic and clinical findings of surgically documented ovarian torsion.
MATERIALS AND METHODS
The clinical records of 26 patients with surgically documented ovarian torsion were retrospectively analyzed. Thirteen of these patients had preoperative transabdominal sonography . The patients ranged in age from 9 years to 56 years with a mean of 31 years and a median of 22 years. The sonograms were analyzed for the presence of a mass, cul-de-sac fluid, and associated uterine/adnexal findings. If a pelvic mass was present, its size, location, and sonographic character were recorded. 
RESULTS
Sonography demonstrated an abnormal pelvic/ adnexal mass related to the ovary and/or fallopian tubes in all patients studied. The mass ranged in size from 4 cm to 10 cm in largest dimension with a mean of 8 cm. The mass assumed a midline location in 8/13 (69%) patients, either in the pelvis or cephalad to the uterus. Cul-desac fluid was demonstrated in 1 (8%) patient. The sonographic characteristics of the mass ranged from solid ( Figure 1 ) to cystic ( Figure 2 ): 5/13 (38%) masses were primarily cystic, 4/13 (31%) were primarily solid, and thus 9/13 (69%) had at least some cystic component. Only 1 patient demonstrated multiple, small, peripherally located ovarian cysts ( Figure 3) .
Underlying ovarian or adnexal pathology, in addition to the changes of torsion itself, was discovered in 9/13 (69%) cases. Of these, 4 (31%) had coexistent ovarian neoplasms (2 benign and 2 malignant), 2/13 (15%) had chronic inflammatory change of fallopian tubes, 2/13 (15%) had ovarian cysts, and 1/13 (8%) had polycystic ovarian disease. The sonographic findings frequently reflected these different underlying pathological conditions ( Table 1 ). The 13 patients that did not undergo preoperative sonography were also noted at operation to have frequently associated ovarian pathology in 8/13 (62%) cases.
Because of the nonspecific sonographic findings, we evaluated the clinical presentation of all 26 patients. Twenty-five (96%) patients had pelvic or abdominal pain, 18/25 (72%) nausea and/ or vomiting, and 13/25 (52%) leukocytosis. Al- is frequently associated with ovarian m a~s e s ,~'~' ' which are felt to potentiate t o r s i~n .~,~,~~ The condition remains a diagnostic dilemma largely because of the nonspecific clinical, laboratory, and imaging associated with the need for early operative intervention in order to achieve gonadal salvage prior to the time of ovarian infarction.
The sonographic findings of ovarian torsion in this study were frequently related to the associated ovarian condition. In those patients without preexisting or associated ovarian pathology, the most common sonographic finding was of a relatively echogenic ovarian mass containing some cystic component. The echogenic appearance is thought to relate to ovarian edema and possibly hemorrhage. l S 3 s 4 However, the sonographic appearance of multiple peripherally located ovarian cysts, was demonstrated in only 1 of our patients. Although we were unable to confirm this previously reported finding considered relatively specific for ovarian torsion, especially in the prepubertal group,5 only 1 of our patients was prepubertal (Case 5). We also observed fewer patients with cul-de-sac fluid than previous reports (8% versus 32%). 5 The reason for this difference is unknown.
'There were no specific sonographic appearances associated with ovarian torsion in our group of patients as a whole. Nonetheless, sonog-raphy always demonstrated an abnormal pelvic/ adnexal mass that could be clinically palpated in just over half of the patients. The demonstration of a pelvic mass by sonography probably explains the marked difference in the number of appendectomies performed on patients without sonography when compared to those having undergone preoperative sonography. Since the clinical symptoms of these two disorders closely resemble each other, sonography can direct the surgeon toward the adnexa and away from the appendix. However, an appendiceal inflammatory mass cannot always be sonographically differentiated from an adnexal mass.
Although some previous reports4 indicate that ovarian torsion is an acute event, a subacute course was common (mean duration of symptoms was 2.8 days) and should not be used to argue against ovarian torsion in the differential diagnosis of an adnexal mass.
In summary, the sonographic findings of ovarian torsion are nonspecific, largely due to the variable appearance of the commonly associated ovarian pathology. However, the possibility of ovarian torsion should be considered when a midline pelvic mass is discovered in a young patient with acute or subacute lower abdominal pain with nausea and vomiting. The potential advantages of endovaginal scanning (improved resolution and patient comfort) remain t o be validated in patients with ovarian torsion. If imagedirected Doppler evaluation of the ovarian vasculature proves feasible," this technique may represent a useful noninvasive method to diagnose this condition while gonadal salvage is still possible prior to ovarian infarction.
